HIGH speed drill biopsy has become established as a method of obtaining a core of tissue for histological examination. The success of the operation depends not only in obtaining a piece of material but also on the histological preparation and interpretation of the small pieces of tissue obtained. This article describes our experiences with a high speed drill used in this department over the past eight years (Part I) and assesses the value of this procedure (Part II). PART 
I

Method
The biopsy machine has been described in previous publications (Morrison and Deeley, 1955; Deeley, 1960) and only a short description will be given here. A hollow needle of 1P5 mm. internal diameter is rotated by a pneumatic motor driven by compressed air. A satisfactory running speed of about 20,000 revolutions per minute is produced with gas pressure of 100 lb. per square inch. The needles, made of stainless steel, can be of different lengths but because of the danger of whipping and consequent tissue damage with long needles the length has been limited to 7 cm. The mount of the needle fits accurately to the hollow tapered spindle of the biopsy machine by finger pressure. The running speed of the drill can be controlled by light finger pressure on the trigger.
We feel that is it very important to explain the nature of the investigation to the patient and to let him hear the high pitched whine of the motor before starting the procedure.
The skin is prepared in the usual way and local anaesthetic injected. A small incision is made in the skin with a tenotome and the tip of the biopsy needle inserted into the subcutaneous tissues. The drill immediately runs at high speed on depressing the trigger and the needle can be pushed gently into the tumour. If the tumour lies at some depth from the skin the needle can be rotated at a slow speed until the tumour is reached-further pressure on the trigger then gives full speed of rotation. Such a technique is used in biopsy of intrathoracic tumours, the needle being rotated at a slow speed between the ribs and then at high speed into the tumour mass. A gentle negative pressure is applied to the needle by means of a small syringe during withdrawal. The biopsy fragment is placed on a filter paper moistened with citrate for about one minute. This allows the tissue to expand and minimises crushing artefacts. The fixitive is formolmercury (equal parts of half saturated mercuric chloride solution and 10% formalin). The biopsy remains in this for from two to six hours. When fixed the fragments are wrapped in cigarette paper and can be included with other material in the automatic tissue processor. Careful embedding ensures that as much of the tissue as possible appears in the section.
Indications for biopsy
The drill biopsy machine has been used mainly to obtain histological material from patients referred to a radiotherapy department. It has proved extremely useful in the diagnosis of enlarged lymph nodes. However, where one of the reticuloses is suspected clinically the removal of the whole node has been advised as it is felt that only in this way can the over-all lymph node architecture be studied. Peripheral lesions of the lung and lesions of the pleura can be biopsied up to a distance of about 7 cm. from the skin. The drill has been used to take biopsies from various soft tissues, subcutaneous tumours, salivary glands, the tongue, the floor of the the mouth, thyroid and breast lesions. Osteolytic lesions of the bone can be biopsied, but when normal bone is likely to be encountered or where the lesion is sclerotic it is preferable to use a small hand rotated drill.
Advantages
There are certain clinical advantages in using this machine to obtain tissue for histological examination. These may be summarised as follows:
(1) Only a small incision is made in the skin and where radiotherapy is contemplated this can be given immediately without waiting for the skin to heal. (2) The operation lasts only a few minutes and local anaesthetic is used. It is usually unnecessary to admit the patient to hospital thus saving bed time and causing less upset to the patient. 
Complications
The complications we have encountered in this procedure have been few. One patient developed a tension pneumothorax a few minutes after biopsy of a peripheral lung lesion. In the biopsy of lung lesions a few patients have complained of pain in the chest and of diaphragmatic pain. It is possible that this may have been due to haemorrhage into the pleural cavity, and one patient was found to have a small effusion at the base after biopsy. Because of these possible risks all patients having lung biopsies have been admitted to hospital for one night.
Two patients had a slight skin infection at the site of the biopsy but this cleared within a few days and there was no evidence of spread of the infection down the needle track.
We have seen no cases where the tumour has grown down the track and presented at the skin surface. PART 
II Assessment of results
In order to assess the adequacy of the amount of tissue obtained with the drill biopsy machine for pathological diagnosis the following procedure was adopted. One of us (D.J.P.) has examined the whole of the pathological material, in the first instance without knowledge of the clinical history. The Table III ) . . 5-6 *Includes melanomas and malignant tumours of indeterminate type. malignant tumour was present or not. It will be seen that the history was found to be necessary more frequently in cases of reticuloses and sarcoma. Also shown in Table I is the average size of the core of tissue obtained for each of the histological types. It is inevitable that some breaking up of the core occurs during the removal and during the pathological processing. In 32 (8%) of the 387 biopsies showing a lesion, diagnosis was made somewhat difficult by the small size of the core of tissue obtained. In the 9 biopsies (2%) in which definite diagnosis was impossible, the differential diagnosis lay between an anaplastic tumour and inflammation or between normal tissue and well differentiated tumour, and often a similar difficulty was found in subsequent open biopsy. These cases are presented in detail in Table III. In 113 biopsies no lesion was found in the tissue removed. In some of these cases biopsy was taken to exclude tumour, to assess the result of X-ray therapy or to exclude recurrent growth in a suspicious area of fibrosis. We have tried to follow-up all these cases to assess their ultimate diagnosis either at the time of operation or at post mortem examination. The results are shown in Table II . In 71 patients a drill biopsy confirmed the clinical impression that irradiated tissue only was present. Subsequent open biopsy, post mortem or follow-up has substantiated this diagnosis. In 13 patients, however, tumour was subsequently found.
In 29 patients normal tissue was obtained by drill biopsy. In these cases the tumour may have been missed by the needle or there may have been no tumour present in spite of the strong clinical presumption. In the latter case the biopsy would have been correct. However, it was not possible to confirm the diagnosis by the subsequent progress of the patient because some patients were treated The drill biopsy gave a satisfactory result in 92% of cases. In the majority of cases where tumour was disagnosed the specimen was of sufficient size to make a definite histological diagnosis even without a clinical history.
In 20% of cases history was necessary to diagnose the histological type of tumour and in 4 % of cases, either because of the small size of the specimen or the type of biopsy, history was necessary to differentiate tumour from benign tissue. As was to be expected diagnosis was more difficult in the reticuloses and sarcomata. In our opinion this method of drill biopsy gives satisfactory sections more frequently with less distortion than more conventional needle biopsy methods.
SUMMARY
This article describes the results obtained in 500 biopsies using a pneumatic drill biopsy machine. An assessment has been made of the adequacy of the amount of tissue obtained. In the majority of biopsies it was possible to make a firm diagnosis on the tissue, but in 20% of cases it was necessary to refer to the clinical history to determine the type of malignancy. It is thought that the biopsy was correct in at least 92 % of the cases.
